Chromatin structure of the chicken beta-globin gene region. Sensitivity to DNase I, micrococcal nuclease, and DNase II.
We have examined in some detail the chromatin structure of a 6.2 kilobase pair (kbp) chromosomal region containing the chicken beta-globin gene. The chromatin structure was probed with three nucleases, DNase I, micrococcal nuclease, and DNase II, and the rate of digestion of specific subfragments of the region was compared with the rate of bulk DNA digestion. We have characterized the rate of digestion of each fragment in terms of a sensitivity factor which measures the sensitivity of a fragment to a particular nuclease relative to bulk DNA. The sensitivity factors were determined by a least squares curve fitting method based on target analysis. In nuclei isolated from 14-day-old chicken embryo red blood cells, the entire 6.2-kbp region shows approximately a 10- to 20-fold increase in sensitivity to DNase I, a 3-fold increased sensitivity to micrococcal nuclease, and a 6-fold increased sensitivity to DNase II. In addition to the adult beta-globin gene, this region contains 5' and 3' flanking sequences, the 5' half of the inactive, embryonic globin gene, epsilon, and some repeated sequences. There is no obvious correlation between these genetic elements and the overall chromatin structure as measured by the nuclease sensitivity. This same region shows little or no special sensitivity in nuclei isolated from 14-day-old chicken embryo brain. Furthermore, fragments of the inactive ovalbumin gene show little or no sensitivity in either red blood cells or brain. These results support the conclusion that the entire 6.2-kbp region is largely packaged as active chromatin in 14-day-old chicken embryo red blood cells.